INTRODUCTION
Gastric inhibitory polypeptide (GIP) is a polypeptide released from the neuroendocrine cells of the duodenum and the upper small intestine (Buffa, Polak, Pearse, Solcia, Grimelius & Capella, 1975) after the ingestion of a mixed meal (Kuzio, Dryburgh, Malloy & Brown, 1970) . Its most important physiological role is now thought to be as an insulinotropic agent in the presence of hyperglycaemia when it plays a major role in the intestinal regulation of insulin secretion (Dupré, Ross, Watson & Brown, 1973; Marks & Turner, 1977; Brown & Otte, 1978) . The most important stimulants of GIP release are oral fat and glucose (Cataland, Crockett, Brown & Mazzaferri, 1974; Brown, Dryburgh, Ross & Dupré, 1975) . In rat and man, galactose and sucrose, but not fructose, also stimulate GIP release (Morgan, 1979;  Sykes, Morgan, Hampton . Glucose and galactose are actively absorbed from the small intestine by the same sodium-dependent transport mechanism situated at the mucosal cell brush-border (Crane, 1965 (Crane, ,1968 Gary, 1975 (English, Chakraborty & Marks, 1976 (1965, 1968) has postulated that glucose and galactose are actively transported across the mucosal cell brush-border in rat and man by a common sodium-dependent carrier protein which can be inhibited by phloridzin and which possesses a lower^m for glucose than for galactose. Studies have shown that hexoses with a minimal structural requirement of an intact pyranose ring and an hydroxyl group in the position on the second carbon atom (C-2), are necessary for translocation across the brush-border membrane using the same transport system. The monosaccharide, fructose, which is not transported by this system, probably utilizes a separate membrane-bound carrier. Hydrolysis of disaccharides to constituent monosaccharides is carried out by specific enzymes situated at, or very close to, the luminal side of the brush-border. For sucrose and maltose at least, hydrolysis by their respective enzymes, sucrase and maltase, is not rate-limiting and does not restrict the supply of monosaccharides for active transport (Gary, 1975) . It has been demonstrated in the hamster (Malathi, Ramaswami, Caspary & Crane, 1973; Ramaswami, Malathi, Caspary & Crane, 1974 ) that intestinal translocation of glucose derived from a variety of di-and oligosaccharides is different from that of glucose itself, suggesting the existence of separate, active-transport mechanisms for glucose in close spatial contact with their specific hydrolases which are distinct from the sodium-dependent transport system available for free glucose and galactose. Sirinek, Thomford, Pace, O'Dorisio, Crockett, Mazzaferri & Cafaland (1979) have measured plasma GIP responses in dogs after duodenal infusions of glucose, galactose, fructose, mannose, sorbitol, maltose, lactose or sucrose. Apart from 20% sucrose, which, in their experiments, did not stimulate GIP, our results are in broad agreement. Sirinek et al. (1979) concluded that structural integrity of the 6-membered ring conformation and the presence of an aldehyde group on C-l is necessary to preserve active transport and GIP release. Examination of the molecular structures of the perfused carbohydrates and analogues in our study showed that complete loss of ability to stimulate GIP resulted from loss of the hydroxyl group at C-6 (6-deoxygalactose, fructose), loss or rotation to the ß form of the a-hydroxyl group at C-2 (2-deoxyglucose, fructose, D-mannose) or loss of the pyranose ring conformation (myoinositol). All the monosaccharides that stimulated release of GIP possessed a -CH2OH group at C-5, a C-2 a-hydroxyl group and an intact pyranose ring. Manipulation of the glucose molecule at the C-l hydroxyl group, by substitution with a methoxy group in either the or the ß orientation, was consonant with definite GIP release although in the case of -methylglucoside, this was significantly less than for an equimolar concentration of glucose. Substitution of the C-3 ß-hydroxyl group by a ß-methoxy group (3-O-methylglucose) was also consonant with definite but reduced release of GIP. The diminished response of GIP to galactose compared with glucose is in agreement with the known differences in affinity of the two molecules for the hexose transport system.
The data presented define a basic molecular configuration which agrees with the requirements for active transport by the hexose pathway as postulated by Crane (1968) and establishes a link between release of GIP and this system. This link was further substantiated by the observation that in the presence of phloridzin the GIP response to glucose was abolished.
Of the various disaccharides tested, sucrose and maltose but not lactose stimulated GIP release. The failure of lactose to stimulate release of GIP is almost certainly due to low levels of lactose in the intestinal mucosa of the mature rat (Rubino, Zimbalatti & Auricchio, 1964 Although it was not possible in the present study on rats to demonstrate evidence of hydrolase-related active transport for glucose derived from sucrose, our recent work on fasting human volunteers has shown differences in the time-courses of GIP release after oral sucrose and glucose that are consistent with this hypothesis (Sykes et al. 1979 ).
The results of experiments both on man and rats have suggested that glucose derived from disaccharide hydrolysis within the brush-borders of the intestinal mucosal cells is capable of stimulating GIP release and that the mechanism for stimulating GIP secretion, in addition to being linked to active transport of free glucose, is also linked to each of the specific hydrolase-related active transport systems. The 
